INTRODUCTION

Editor's Preface from Nahum Mendez Sanchez:
Below, the Editors of Annals of Hepatology provide a summary report from the 2015 multidisciplinary Coagulation in Liver Disease group meeting. This group which originated in 2005 is dedicated to issues of Coagulation, Hemostasis and Thrombosis in Liver Disease patients and includes members from diverse Specialties including representation from the fields of Hepatology, Hematology, Surgery, Anesthesiology, Pathology, Interventional Radiology, Laboratory Medicine, Transfusion Sciences and Blood Banking with a combined approach of basic and clinical Sciences. The aim of the symposium was to raise points of convergence of interest and research and to provide a forum to facilitate collaboration in order to advance the field.
SUMMARY
In October 2015, approximately 100 investigators and clinicians from around the world gathered in Charlottesville, Virginia (despite threatening weather from Hurricane Joaquin) to commemorate the 10th year of the Coagulation in Liver Disease group and to provide discussion, debate, and deliberations in this important aspect of liver disease. As a prelude to the upcoming October 6-7, 2017 meeting to be hosted by Francesco Violi at the University of Rome, the authors of this work aim to summarize some of the key aspects from the 2015 meeting of this multidisciplinary and combined clinical and basic science group. The goal of the meeting was to consolidate information on recent advances in the field, provide a forum for the development of collaborative investigation, and to highlight key areas of debate such as hyperfibrinolysis in liver disease, controversies surrounding how to measure bleeding and thrombosis risk, how to define the role of thrombotic mechanisms in organ atrophy through parenchymal extinction, and the significance (or not) of portal vein thrombosis in cirrhosis were also discussed and debated.
The first of these meetings in 2005, also in Charlottesville, Virginia, was spurred by several key developments at that time including the seminal work by Italian investigators Armando Tripodi and Pier Mannucci from Milan, who demonstrated preserved thrombin generation in liver disease patients including even advanced cirrhosis, 1 the emergence of the cell based model of hemostasis mainly as a result of Uta Hedner's work in the development of recombinant activated factor VII (rFVIIa) at Novo Nordisc, 2 and an older but significant report regarding the potential role of thrombotic pathways in the development of organ atrophy in cirrhosis in a process that Ian Wanless termed 'parenchymal extinction'. 3 These proceedings opened with a history of key developments in Hematology and the interactions between diseases of the liver and the hemostatic system which were recounted by Maureane Hoffman of Duke University and Adrian Reuben of the Medical University of South Carolina. Particularly notable points included recognition of the normal role of erythrocyte in clot integrity wherein surface changes leads to formation of 'polyhedrocytes,' the packing of which, contribute to making the clot less permeable to water. Changes in erythrocyte phospholipid membrane composition could be especially relevant to this mechanism. From a more critical perspective, the almost immovable insinuation of the International Normalized Ratio (INR) into prophylactic therapy algorithms in cirrhosis despite overwhelming evidence of its irrelevance was also eloquently recounted in this section.
The first day of the meeting focused on aspects of bleeding in liver disease with discussion of the types and risk of bleeding in liver disease patients 4 and centered around two debates: 1. 'Hyperfibrinolysis in Liver Disease' and 2. 'Measurement of Coagulopathy in Liver Disease.' In the first of these debates, Dick Rijken from Rotterdam in the Netherlands discussed the increased fibrinolytic capacity found in cirrhosis 5 which can lead to premature clot dissolution, while Ton Lisman of Groningen in the Netherlands took a critical perspective of the ability to measure this process and cirrhosis-related changes in the fibrin molecule and questioned whether demonstrable hyperfibrinolysis was relevant to the potential efficacy of anti-fibrinolytics in cirrhosis. 6 The authors conclude that the spectrum of changes seen in cirrhotic coagulopathy include clinical findings to suggest a hyperfibrinolytic process in some cases with diffuse, mucosal or delayed puncture wound bleeding, although the mechanisms and optimal measurement remain elusive (see below). We feel that this syndrome is identical to what was described many years ago by JH Joist as 'AICF' or accelerated intravascular coagulation and fibrinolysis. 7 Aside from use in warfarin therapy or as a marker of vitamin K deficiency, the INR as a measure of bleeding risk in cirrhosis has repeatedly been shown to lack a physiological basis in cirrhosis, to correlate poorly with bleeding, and to have poor inter-laboratory reproducibility (based on its derivation as a test for vitamin K antagonists therapy). [8] [9] [10] With these limitations in mind the second debate of day one between Susan Mallet of the Royal Free in the United Kingdom and Neeral Shah of University of Virginia focused on alternatives for bleeding risk stratification, including the possibility that no ex vivo test will accurately capture procedural bleeding risk, making it necessary to approach patients with a sound rescue plan rather than ineffective or potentially hazardous prophylactic measures. While fibrinogen levels and the platelet count are emerging as potentially useful measures of bleeding risk in cirrhosis 11, 12 and may therefore provide reasonable prophylactic targets, whole blood viscoelastic testing (TEG, ROTEM and sonorheometry) also appear to be useful in providing reassurance to proceduralists and thus decrease the use of potentially risky and unnecessary blood product use. 13 The first day also included a section on newer concepts in coagulation from the basic science field including work from Nigel Key of the University of North Carolina discussing the pro-and anti-coagulant effects of microparticles ('extra-cellular vesicles'), 14 Craig Jenne of the University of Calgary, Canada reviewing immunemediated pathways of thrombosis in the liver 15 and James Luyendyk from Michigan State University discussing the relationship between liver injury and intrahepatic coagulation. 16 In addition, Cynthia Leveille-Webster from Tufts University in Boston presented an important perspective on liver disease related thrombotic complications from a veterinary medicine perspective. 17 These discussions offered new insights into the basic mechanisms of thrombotic problems in liver disease and potentially important new therapeutic pathways. The first day concluded with lectures on the potential role of anticoagulation therapy in patients cured of hepatitis C with the new agents, but left with residual cirrhosis from Zachary Henry of University of Virginia, a still unresolved field. The key note lecture for this meeting was delivered by Dominique Valla of Hôpital Beaujon, Clichy, France on the diagnosis and management of non-cirrhotic portal vein thrombosis -a related but distinct aspect of vascular liver disease. 18 The focus of the second day of the conference was on liver-related thrombotic disease including Budd-Chiari syndrome 19 and mechanisms of hypercoagulability in cirrhosis mediated by diminished anti-coagulant protein C to an extent which mimics congenital protein C deficiency and elevated procoagulant (endothelial-derived) factors VIII and von Willebrand factor. 20, 21 As a notable departure from past concepts, it was noted that current work indicates that these hypercoagulable conditions are actually accentuated in acute liver failure 22 and metabolic syndrome associated fatty liver diseases, such as NASH. 23 The first debate of Day 2 was between two liver pathologists, Ian Wanless of Dalhousie University in Halifax, Nova Scotia and David Kleiner of the National Institutes of Health in Bethesda, Maryland who debated the evidence and significance of intrahepatic activation of hemostatic pathways and the histological grounds of 'parenchymal extinction'. The session was moderated by two other liver pathologists: Karolin Lackner of Graz, Austria and Yoshihiro Ikura of Osaka, Japan. Combined with the Basic Science evidence presented at the end of the first day, the authors conclude that the histological evidence is convincing that intrahepatic activation of thrombotic pathways at the small vessel level is a key event in the progression of cirrhosis to a decompensated state. We feel that it is a compelling mechanism underlying organ atrophy in cirrhosis and offers a potential sound basis for further study of anti-coagulant therapy in stable cirrhosis. 24 The final debate session of the meeting presented by Michael Englesbee of the University of Michigan and Patrick Northup of University of Virginia focused on cirrhosis-related PVT and whether this common occurrence is clinically relevant or represents only a marker of disease progression. The debate was preceded by perspectives on cirrhosis related PVT including the natural history and radiological diagnosis from Marco Senzolo of the University of Padua, Italy. There was a general consensus that PVT complicates technical aspects of liver transplantation and transplant listed patients who develop PVT warrant consideration for anti-coagulant therapy. The authors conclude that outside of this situation, the relative risk-benefit of anti-coagulant therapy remains unresolved and that prophylactic therapy based on a promising study several years ago which demonstrated a remarkably reduced rate of clinical progression warrants much more additional work. 24 The field of coagulation in liver disease has seen remarkable growth over the last 10 years. Through advances in basic science and clinical research our understanding of the mechanisms of bleeding and thrombosis has dramatically improved. The notion of a re-balanced coagulation system in cirrhosis is now firmly supported by in vitro studies and clinical data. With growing interest in this field, the need for collaborative studies and cooperation is now paramount. Past conferences on Coagulation in Liver Disease (www.coagulationinliverdisease.org) have produced invaluable relationships and collaborations. With this in mind, we greatly anticipate the next conference October 6 and 7, 2017 hosted by Francesco Violi at the University of Rome, Italy. The theme of this conference will be to refine concepts in the field and build bridges over gaps in our current knowledge. The future of this field is exciting as we explore a promising frontier with potential discoveries in important disease mechanisms and therapies that could offer significant advances in the care of liver disease patients.
